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isomer . 

USE/ADVANTAGE - A yellow colouring matter of a quinophthalone having 
carboxylic 

acid amide is used for a filter of image display element of liq. 
crystal 

television, image camera tube, colour copy, etc. it is superior in 
transmission 

character, heat-, light-resistance, etc. 

In an example quinophthalone cpd. of formula (I), wherein R1,R2,R3 and 
R4 are, 

e.g. 2-CH(CH3)2, H, -(CH2)5CH3, -(CH2)5CH3, respectively, is mixed with 
a resin 

of, e.g. polymethyl-methacrylate, and moulded to give filter. 
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iBm] [OBJECT] 

y ^yp^— {:I^v^-5||fefe^^ The yellow dye used for a filter is provided. 

mj^] [SUMMARY OF THE INVENTION] 

^ (I) X'm^ti^:by-y4 Formula(l) 

/u^-^^ / a v^^fefe """h® quinophthalone type yellow pigment for 

^ color filters shown with this: 
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(in the formula each R1 and R2 showing 
independently the unsubstituted or substituted 
alkyi group, the halogen atom or the hydrogen 
atom of carbon number 1-20 
R3 and R4 show the unsubstituted or 
substituted alkyI group or the hydrogen atom of 
carbon number 1-20.) 
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[EFFECTS] 

The quinophthalone type yellow pigment which 
has the carboxylic-acid amide group of this 
invention is excellent in transmission 
characteristics. 

Moreover the yellow pigment for filters 
excellent also in heat resistance and the light 
resistance can be provided. 
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[ft *il 1 ] [CLAIM 1] 

Tffi^Jlx^ ( I ) iitl) X'^ Below-mentioned general formula (I) 

^ti^^ y y ^yit^^Rlf (compound 1) the quinophthalone compound 

^ mi^^* filters consisting of the tautomer 

1 ] [COMPOUND 1] 
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alky! group, the halogen atom or the hydrogen 
atom of carbon number 1-20 
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substituted alky! group or the hydrogen atom of 
carbon number 1-20.) 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the yellow dye for filters 
used for display elements, such as a liquid 
crystal television, or an image pickup tube, and 
a color copy. 
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[PRIOR ART] 

The yellow dye for filters is used in many cases 
for the color mixings for building a red color filter 
or a green filter. 

As a yellow pigment conventionally used for 
this objective, the azo type pigment, the vat-dye 
type pigment (" development of a special 
function pigment and market trend" CMC 
publishing p48, in the 90s), the azo dye 
(Unexamlned-Japanese-Patent 59- 204010, 
204011), etc. are known. 

However, the above-mentioned azo type 
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pigment and the vat dye had the disadvantage 
with bad transmittance characteristics. 
Moreover, the water-soluble azo dye is suitable 
for the coloring in the filter which used gelatin or 
casein for the base material. 

it utilized for gelatin or the casein type filter. 

However, it has not used to the general 
display element because of badness of its own 
light resistance of filter, heat-resistant, and 
damp-proof. 
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im*> itfittf:: resistance, and heat resistance. 
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[SOLUTION OF THE INVENTION] 

The present inventors did earnestly study, in 
order to achieve the above-mentioned 
objective. 

As a result, using the quinophthalone 
compound which has the carboxylic acid amide 
group, It discovers that the yellow dye for filters 
which was excellent in the transmission 
characteristic and was excellent also in 
durability, such as a heat-resisting property and 
a light resistance, is obtained. 

It came to complete this invention. 
That is, this invention relates to the 
quinophthalone compound shown with this 
below-mentioned general formula (I) 
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and the yellow pigment for filters consisting of 
the tautomer. 
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(in the formula R1 and R2 each, showing 
independently the unsubstituted or substituted 
alkyi group, the halogen atom or the hydrogen 
atom of carbon number 1-20 
And R3 and R4 show the unsubstituted or 
substituted alkyI group or the hydrogen atom of 
carbon number 1-20.) 



[0006] 

As the reason the quinophthalone compound 
which has the carboxylic acid amide group of 
this invention excels in the transmission 
characteristic, it can be said that by 
introducing the carboxylic acid amide group 
which is a polar group, the polarity with a resin 
became similar, and 
the compatibility improved. 
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As the unsubstituted alky! group of carbon 
number 1-20 shown with R1-R4 with general 
formula (I): the hydrocarbon group of a straight 
chain, a branch or cyclic, such as 
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A methyl group, an ethyl group, n-propyl group, 
iso-propyl group, n-butyl group, iso-butyl group, 
sec-butyl group, t- butyl group, n-pentyl group, 
iso-pentyl group, neo-pentyl group, 1,2- 
dimethyl- propyl group, n-hexyl group, cyclo- 
hexyl group, 1,3- dimethyl- butyl group, a 1 -iso- 
propyl propyl group, 1,2- dimethyl butyl group, 
n-heptyl group, 1,4- dimethyl pentyl group, a 2- 
methyl- 1 -iso-propyl propyl group, a 1 -ethyl- 3- 
methylbutyl group, n-octyl group, 2-ethylhexyl 
group, a 3-methyl-1- iso-propyl butyl group, a 2- 
methyl- 1-iso-propyl-group-1-t- butyl- 2- 
methylpropyl group, n-nonyl group, a 
cyclopentyl group, A cyclohexyl group, are 
mentioned. 
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As a substituted alkyi group, they are alkoxy 
alkyi groups, such as a methoxy methyl group, 
a methoxy ethyl group, an ethoxyethyl group, a 
propoxy ethyl group, a butoxy ethyl group, 
(gamma)- methoxy propyl group, (gamma)- 
ethoxy propyl group, a methoxy ethoxyethyl 
group, an ethoxy ethoxyethyl group, a 
dimethoxy methyl group, a diethyl methyl group, 
a dimethoxy ethyl group, and a diethoxyethyl 
group, alkyl-halide groups, such as a chloro 
methyl group, 2,2,2-trichloro ethyl group, a 
trifluoromethyl group, and a 1,1,1,3,3,3- 
hexafluoro- 2-propyl group, HydroxyalkyI 
groups, such as a hydroxymethyl group, a 
hydroxyethyl group, and a hydroxy-propyl 
group, AminoalkyI groups, such as N.N- 
dimethylamino ethyl group, N,N-diethylamino 
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ethyl group, and N,N-diethylamino propyl group, 
amino alkoxy alky! groups, such as N.N- 
dimethylamino ethoxyethyl group, N,N- 
diethylamino ethoxyethyl group, and N,N- 
dipropyl aminopropyl oxypropyl group, are 
mentioned. 

Moreover, as a halogen atom expressed with 
R1 and R2, a chlorine atom, a fluorine atom, an 
iodine atom, etc. are mentioned. 

The pigment of this invention can also be 
used by being mixed with another pigment, as a 
pigment for color mixings. 
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[0009] 

As a synthesis method of a pigment shown with 
this general formula (I), there is a method 
wherein 

in the solvent, such as an aromatic 
hydrocarbon, a halogenated hydrocarbon, N- 
methyl pyrrolidone, and tetrahydrofuran, the 
quinophthalone compound which is expressed 
with the following general formula (II) and a 
(compound 3) and which has description in 
Unexamined-Japanese-Patent 49-124125 etc. 
is processed for 0.5-10 hours at 50-150 
degrees-Celsius temperature by thionyl chloride 
equivalence 1-10 times with respect to a 
quinophthalone compound, and 
After making as an acid chloride, thionyl 
chloride of an excess amount is distilled, the 
amine derivative of a 1-10 -fold equivalence 
general formula (III) (compound 4) is added with 
respect to a quinophthalone compound, and it 
is made to react for 0.5-10 hours at 50-150 
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rBl5fS$-fr'5;^fe/6^fc'5o degrees-Celsius temperature. 
[ 0 0 1 0 1 [0010] 

[ft 3 1 [COMPOUNDS] 




COOH (II) 



i^^, R\ RMi, — ifeit (In the formula, R1 and R2 show the meaning of 

( I ) t IpI— (7):t^^^-f ) the same as general formula (I)) 

[001 1 ] [0011] 

[it 4] [COMPOUND 4] 



NH< (HI) 



(^d^R^ RMi^jixS; (I) (In the formula. R3 and R4 show the meaning of 
t m—OMM'k^'to ) ^^^^ 3^ general formula (I)) 

[0012] [0012] 

-7^yi/^_:g.|>^^-^^^<^^^ ]^ As the method of producing a filter, there is a 

Xa ^%K(7)fe^^?iT" ^ method wherein the dye of this invention 

i- t-\-^ jdh rrs^ 3^1.^0^] alone, or mixed with the other dye is mixed with 
rcf^. w;^ instance, thermoplastic resins, such as a 
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polystyrene, a polymethyl methacrylate, a 
polycarbonate, polyester, and a polyvinyl 
chloride, and produces by methods, such as 
an injection molding and drawing, or method 
wherein the dye of this invention alone, or 
mixed with the other dye With binders, such 
as a polystyrene, a polymethyl methacrylate, 
and a polycarbonate, is dissolved in a solvent 
and it film-forming-izes with a cast, a spin coat, 
etc. on a substrate, or, it film-forming-izes on a 
substrate by vapour deposition, or method 
wherein the dye of this invention alone, or 
mixed with the other dye is mixed to resin 
intermediates, such as an amic acid, for 
instance, expressed with a following formula 
(compound 5), with a varnish, and to carry out a 
heating dehydration for 10 minute-3 hours, and 
to resinify at 100-300 degrees-Celsius 
temperature by film-forming-izing on a 
substrate. 
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Or, method wherein the pigment of this 
invention alone or mixed with another pigment, 
for example, mixes to the photopolymerisable 
monomer or the photopolymer mentioned in a 
photopolymer handbook (photopolymer round- 
table-conference edition), it fiim-formingnzes on 
a substrate, applying and carrying out 
photosetting of the light with a light quantity of 
0.1-300 mJ/cm2 etc. 
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[Example] 

Hereafter, an Example explains this invention 
further in detail. 

This invention is not limited by these at all. 
Example 1 

To 100 parts of polystyrenes, 1 part of the dye 
expressed with this following formula (IV) 
(compound 6) 

is added. The filter was produced by molding 
with injection. 

This filter had transmission characteristics 
and the favorable durability. 
The characteristics of a filter are shown to a 
Table 1 (Table 1). 

Moreover the transmission spectrum of a filter 
was shown to the first figure (Figure 1). 
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[Synthesis of the dye (IV)1 

The following compound (V) (compound 7) 10 
parts, 0.5 parts (DMF) of dimethylformamides, 
and 4.32 parts of thionyl chloride are added in 
50 parts of N-methyl pyrrolidone. It reacted for 2 
hours by 80 degrees-Celsius, and it made the 
acid chloride. 

After depressurizingly distilling excessive 
thionyl chloride, after reaction. 4.32 parts of di- 
n-butylamines were added and 1 hour reaction 
was carried out by 75 degrees-Celsius. 

The reaction mixture is ejected in 200 parts of 
water, and the filter separation drying of 
precipitated solid was carried out, and 12 parts 
(IV) of pigments were obtained. 
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c% 


K% 


N% 




B 74,07 


7.00 


5.76 




i 74.08 


7.02 


5.77 



Elements analysis 
Calculated value 
Measured value 
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[0019] 

Example 2 

36.5 parts of 4,4'- bis (2-amino phenoxy) 
biphenyls and 202 parts of N,N- 
dimethylformamides are inserted to the 
container which has stirring machine and the 
nitrogen inlet tube, under nitrogen atmosphere 
room temperature, and 39.8 parts of 4,4'- (p- 
phenylene-dioxy) diphthalic-acid dianhydrides 
are divided and added. It stirred for 20 hours. 
Compound following (VI) (compound 8)3.0 part 
is added to the polyamic-acid solution obtained 
in this way, and after mixing, it casts on glass. 

It heat-processed for 5 hours by 200 
degrees-Celsius. 

Thus while the obtained filter had favorable 
transmission characteristics, it was excellent in 
heat resistance and moisture resistance. 

The characteristics of a filter were shown to 
the Table 1 and the transmission spectrum of a 
filter was shown to the Figure 2 (Figure 2). 
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[Synthesis of a compound (VI)] 

Compound (V) 10 parts, 0.5 parts (DMF) of 
dimethylformamides, and 4.32 parts of thionyl 
chloride are added in 50 parts of N-methyl 
pyrrolidone. 

It reacted for 2 hours by 80 degrees-Celsius, 
and it made the acid chloride. 

After depressurizingly distilling excessive 
thionyl chloride, after reaction, 3.69 parts of 
N.N-dimethyl ethylenediamine were added and 
1 hour reaction was carried out by 75 degrees- 
Celsius. 

The reaction mixture is ejected in 200 parts of 
water, and the filter separation drying of 
precipitated solid was carried out, and 11.5 
parts (VI) of pigments were obtained. 



c% 




N% 


70, 11 


6.07 


9.44 
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9.43 



Elements analysis 
Calculated value 
Measured value 
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I^b^l^iJ 1 Comparative Example 1 

jSy ^^1f^±^\z p ^ glass substrate, the casein resist (the 

y^-xyj^\z_X.\^%^^ti1i Tokyo Ohka Kogyo Co., Ltd. company brand 
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name G-90 S) exposed by ammonium 
dichromate is applied. After drying, after 
carrying out exposure and drying, it dyed with 
the following compound (compound 9) by the 
dip-dyeing method. 

The characteristics of the obtained filter are 
shown to a Table 1 . 

The transmission spectrum of a filter was 
shown to the Figure 3 (Figure 3). 
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Comparative Example 2 

The filter was produced by the method similar 
to Example 1 using Hansa Yellow 10G. 

The characteristics of a filter were shown to 
the Table 1 and the transmission spectmm of a 
filter was shown to the 4th figure (Figure 4). 
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[0025] 

The measuring method of each measurement 
item and the display of a measurement_result 
depend on below. 

1 . Transmittance characteristics 

When a transmittance is 10 % or less in 480 
nm. a maximum transmittance is 80 % or more : 
CIRCLE 

When a transmittance is 10 % or less in 480 
nm, a maximum transmittance is 70 % or more : 

2. Moisture resistance 

The color-difference at 95% of humidity, 60 
degrees-Celsius, 200 hours (DELTA) E 
IS_LESS_THAN_OR_EQUAL_TO 3: CIRCLE 
(DELTA) E 
IS_GREATER_THAN_OR_EQUAL_TO 5: * 

3. Light resistance 

Fade meter 60 degrees-Celsius, 200 hours, 
and the color difference (DELTA) E 
IS_LESS_THAN_OR_EQUAL_TO 3: CIRCLE 
(DELTA) E 
IS_GREATER_THAN_OR_EQUAL_TO 5: * 

4. Heat resistance 

250 degrees-Celsius, 1 hour, and the color 
difference (DELTA) E 

IS_LESS_THAN_OR_EQUAL_TO 3: CIRCLE 
(DELTA) E 
IS GREATER THAN OR EQUAL TO 5: * 
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0 
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0 


mmm- 2 


0 (^20) 
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0 


0 


itm-i (a-i) 


0 (^30) 


X 


X 


X 
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X (m4H) 


0 


A 


0 



Table 1 

By frte Row from the Left: 

Transmission characteristics; Moisture resistance; Light resistance; Heat 
resistance 

Example-1; ...(Figure 1) 

Example-2; ...(Figure 2) 

Comparative Example-1 (Note-1); ...(Figure 3) 

Comparative Example-2 (Note-2); ...(Figure 4) 

(Note-1) The filter which colored to casein the 
pigment of a Unexamined-Japanese-Patent 59- 
204010 indication 

(Note-2) The filter produced like Example 1 
using the dye (Hansa Yellow 10G) of " 
Development of the specific functionality dye 
and market trend" CMC publishing, p48 in the 
90s. 



[0027] 

Example 3 

122 parts of 1.4- bis (alpha) ((alpha)- dimethyl 
isocyanate methyl) benzene, 117 parts of 1,3,5- 
tris (3-mercapto propyl) isocyanurate, the 10 
parts (VII) (compound 10) of and the following 
compounds, 0.3 parts of dibutyl tin dilaurates 
were mixed, and it used as the homogeneous 
solution. 

This liquid was injected in the glass mould 
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which surface-treated by fluorine type external 
mold releasing agent, and the cast which 
consists of the gasket made from vinyl chloride, 
and at 70 degrees-Celsius, for 4 hours, at 80 
degrees-Celsius, for 2 hours, at 100 degrees- 
Celsius, for 2 hours, at 120 degrees-Celsius, for 
2 hours, it was heated and then cooled and the 
release was carried out. 

The obtained filter shows favorable 
transmittance characteristics. 

And it was excellent in a light resistance and 
moisture resistance. 
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Example 4 

100 parts of polymethyl methacrylates and the 3 
parts (VIII) (compound 11) of the following 
compounds are dissolved in 500 parts of 
chloroform. 

It casted and dried on the glass substrate. 

Thus the produced filter had favorable 
durability and filter characteristics. 
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Example 5 

The following compound (IX) (compound 12) 1g 
is dissolved in prepolymer (made by Dainippon 
Ink & Chemical, brand-name SD-17) lOg. 

The spin coating was carried out on the glass 
substrate using the spinner. 

It pre baked by 85-100 degrees-Celsius for 2- 
5 minutes, and it exposed by the high pressure 
mercury lamp through the mask which has a 
stripe-like pattern (20-30 mj/cm-squared, 2 
minutes). 

This was developed and the pattern was 
formed. 

Finally it post-baked by 200-230 degrees- 
Celsius for 10-30 minutes, and the yellow 
stripe-like filter was obtained. 
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Example 6-10 

R1-R4 of general formula (I) was mixed with 
the resin shown to table 2, and molded the 
quinophthalone type pigment as shown in table 
2 (Table 2) like Example 1 . 

These filters had favorable durability and filter 
characteristics. 
Example 11-18 

R1-R4 of general formula (I) produced the 
filter like Example 4 using the resin which 
shows a quinophthalone type pigment as shown 
in table 2 (Table 2) to table 2. 

These filters had favorable durability and filter 
characteristics. 
Example 1 9-22 

R1-R4 of general formula (I) prepared the 
filter like Example 5 using the resin which 
shows a quinophthalone type pigment as shown 
in table 2 (Table 2) to table 2. 

These filters had favorable durability and filter 
characteristics. 
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Table 2 
Examples 



Resin (Note-1) 



C&.- 1) PS yl^VP^f- (Note-1) PS Polystyrene 

ly y PMMA Polymethyl methacrylate 

PMMA Ti^y^f-zM^r^ PC Polycarbonate 

, PET Polyethylene terephthalate 

PC N ''^^ Polyvinyl chloride 

PET >jf y^f-i/>'7^i/7 
PVC y f'^/i- 
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mmo^m] [EFFECT OF THE INVENTION] 

^%Wi<Dii /i^/j^V^r S: KS^ The quinophthalone type yellow pigment which 

W't'S >'^gfefe^ f^^s the carboxylic-acid amide group of this 

1-4- ^*>ja/id:.Krt-/-zHj^ \t+ sff+a* invention is excellent in transmission 

li. ^:i#'^ikffitL, -^tmrn characteristics. 

tt. B7fe'l4(C't-rCtLfc7^/P Moreover the yellow pigment for filters 

^— fflM'fe#.^?r##^'^6 ^ excellent also in heat resistance and the light 

^j^T'^ So resistance can be provided. 

{mm(omwf£%m\ [brief explanation of drawings] 



[mU [FIGURE 1] 

1 (D^M^f^^^tz. y ^ /V It is the transmission spectrum of the filter using 

^-(DW^7.-<^ h/U'-efeSo the pigment of Example 1. 

[11121 [FIGURE 2] 

HJi'^J 2 \^tzy y{ )V It is the transmission spectrum of the filter using 

^— h/i-T'fe-5o the pigment of Example 2. 

[12 31 [FIGURES] 

J:blJ5'^J 1 to-if 7^>'7'f yi'^— It is the transmission spectrum of the gelatine 

cO^iiiT^^i:' h/v^t'fo-So filterof Comparative Example 1. 

[Ill 4] [FIGURE 4] 

J;!:^"^] 2 (D 7 -r /i^^— cDgS^^ 't is the transmission spectrum of the filter of 

-<^^ h/^T-feSo Comparative Example 2. 

[EIll [FIGURE 1] 
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[FIGURE 2] 
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[g|4] [FIGURE 4] 
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